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Abstract 
The purpose of the study was to examine the effects of project based learning on computer student teachers and investigate self 
evaluation of students versus teacher evaluation as well. In this qualitative study, the participants were 55 junior student teachers 
(35 male, 20 female) at Ege University. The students were asked to respond ten semi-structured questions in a form. In order to 
fulfill the reliability of data analysis, two researchers seperately analysed the qualitative data, the percentage of agreement was 
0.75. Moreover, the students’ projects were evaluated by instructors and students themselves and the correlations among them 
were tested statistically.  
© 2009 Elsevier Ltd. 
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1. Introduction 
It is likely to consider as vital characteristics for individuals to be aware of the problems they face and be able to 
find rational and convenient solutions and develop projects respectively to get efficient results. These characteristics 
require educators to design instruction including real-life experiences and guide their students in their problem 
solving and learning processes. This study claims that project based learning approach is an effective way for 
accomplishing these goals and its effects should be examined thoroughly with the help of students’ reflections. 
Besides gathering the students’opinions, co-assessment or collaborative assessment method used in the study. Co-
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assessment enables both students and instructors to participate in clarifying objectives and standards in evaluation 
and/or rate students’ performance (Bergh et al., 2006). 
1.1. Problem statement 
Studies show that almost all students are bored in school, in the 1980s and 1990s it was realized that when students 
are bored and unengaged, they are less likely to learn. For increasing student engagement and deeply understanding 
of the materials, they suggested project-based learning (PBL) (Krajcik and Blumenfeld, 2006). As cited by DeFilippi 
(2001), in 1997 Smith and Dodds defined project-based learning as the theory and practice of utilizing real-world 
work assignments on time-limited projects for facilitating individual and collective learning and reach performance 
objectives. There are many studies related to features, effects and effectiveness of project-based learning in higher 
education settings. For example, in his study Papastergiou (2005) implemented project-based learning for web site 
development projects of 46 student teachers. She found that the PBL approach has been motivational and effective 
regarding the acquisition of web site design and development skills. The participants demystified the process of 
educational web site creation and became more interested in and self-confident about it, although they encountered 
certain difficulties in image processing, file management and design of navigational structures. 
In another study, Grant & Branch (2005) explored how individual diơerences were used in the  construction of  
computer-mediated  learning artifacts while working within a project-based  learning  environment. Using a case  
study  design, ﬁve  participants purposively selected from 61 eighth grade geography students at a small, private day 
school in the southeastern United States. Data were collected through a self-report inventory, interviews, 
observations,  and  artifacts. Results  indicated  that  learning  artifacts  reﬂected  individual diơerences through 
blends of abilities while other abilities identiﬁed by the participants went untapped or unrecognized. Second, the 
learning artifacts represented the learners’ knowledge in three ways: system knowledge, domain knowledge, and 
metacognitive knowledge. However, some knowledge, such as process decision making, went undocumented. 
Finally, the ﬂexibility in the project-based learning environment allowed the participants to make decisions about 
their abilities, resources, and plans.  
PBL allows students learn by doing, applying their ideas while engaging in real-world activities through 
investigating questions, proposing hypotheses and explanations, discussing their ideas and finally developing 
solutions or outcomes (Diffily, 2002; Krajcik and Blumenfeld, 2006). Thompson and Beak (2007) reported that the 
project provides a comprehensive approach to linking the concepts and realities and engages students in a 
collaborative learning activity that challenges them as both individuals and group members. The project also 
provides numerous skill-building opportunities that maximize the value of the project.  
1.2. Purpose of study 
The purpose of the study was to examine the effects of project based learning comprehensively. Specifically, it aims 
to reveal computer student teachers’ opinions about project based learning they experienced and investigate self 
evaluation of students versus teacher evaluation as well. The key research inquiries are: 
1. What are the learning impacts, affective and social outcomes of a PBL environment on the student teachers? 
2. How do the student teachers’ self-evaluations correlate with the teachers’ evaluations of the projects? 
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2. Method  
2.1. Research design 
Case study method was made use of in this study. As Mitchell (2006) noted, a case study is “a detailed examination 
of an event (or series of related events) which the analyst believes exhibits the operation of some identified general 
theoretical principle”. In this interdisciplinary study, “Instructional Design” and “Material Development in 
Education” courses were delivered through PBL in collaboration with the two instructors. The project aimed at 
developing en educational software considering instructional design and material development principles. After 
introducing PBL, heterogeneous teams of students were created considering the students’ preferences. During the 
lessons, the students were able to explore sample educational software CDs and discuss design and other issues 
related to software development. Subsequently, the students were asked to present their studies in the middle of the 
term since it was intended to make them aware of their learning tasks. At the next stage of this process, project 
evaluation form shared with the students and discussed. By the time the projects had been completed, all the teams 
presented their software to the whole group and evaluated other teams’ projects besides the instructors. Finally, the 
students were asked to reflect their views regarding this process via forms which were also used as qualitative data 
source. 
2.2. Participants 
In this case study, the participants were 55 junior computer student teachers of which are 35 male and 20 female 
enrolled at Computer Education and Instructional Technologies program of Faculty of Education, Ege University.
2.3. Data collection  
The students were asked to respond ten written semi-structured questions in the form. Moreover, students’ projects 
were evaluated by their teachers and students themselves and the correlations among them were tested statistically.
2.4. Data analysis 
In analyzing and interpreting narrative data- content analysis- themes or patterns were identified and organized into 
coherent categories as Taylor-Powell and Renner (2003) reported. Two researchers separately conducted content 
analysis steps and afterwards, the percentage of agreement (PA) was measured since reliability most commonly is 
measured either by PA or the correlation between the observers' judgments as Hayes and Hatch (1999) implied. The 
PA was 0.75 in this study. 
3. Results 
3.1. Reflections on project based learning application 
Qualitative analysis of the students’ opinions related to project technique revealed such themes as learning from 
experiences, learning to learn, joy, personal gain, social benefit, difficulty, instructor and evaluation.  
a. Learning from experiences 
Throughout this process, the students especially emphasized that they had the opportunity to learn from their own 
experiences and learn by doing. The tasks required by the scenarios increased the level of usability of their 
knowledge by helping them apply what they know.  
It was my expectation from this course that what I’ve learned are really usable. With the help of this 
project, I am quite satisfied about this (S-1).  
I wanted to learn useful things which will be useful for my career in the future and I did so (S-4). 
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As it is clear from S-1’s and S-4’s statements, the students were able to use what they learned during project 
development in real situations and this fulfilled their expectations from the course. Besides, they implied that the 
project technique helped retention of the knowledge they acquired. For e.g. one of the students, S-5 stated that “In 
this course, I had the chance to apply what I’ve learned before, so it is unlikely for me to forget them easily.” 
b. Learning to learn 
It is possible to state that some of the most important benefits of project technique are studying systematically, 
learning and using strategies and responsibility as subthemes of learning to learn. One of the students, S-2 stated that 
“I learned how to study systematically”. Like his other friends, he implied that time management and systematic 
studying are among the crucial skills required for project development and it is possible to develop these skills 
during the process. About learning to learn, the students also mentioned the development of their strategies for 
learning and studying. For e.g. S-4 stated that “I developed new learning techniques.” implying their responsibilities 
in their own learning and improvement of learning to learn. Hence, it is possible to infer that the students felt more 
responsible for their own learning. S-1 stated that “We had different roles and responsibilities while working as a 
group. We also took each other’s responsibilities.” implying the feeling of responsibility for others’ tasks as well. S-
9 indicated that “We had more tasks, responsibilities in this course than we had in the other courses.” implying the 
workload of the project development. 
c. Joy, Fun 
The students often expressed that they enjoyed many things related to the process. Their statements showed that 
their enjoyment stems from satisfaction about producing something and entertaining nature of the activities 
themselves. Such statements like “It was funny to make something new. (S-1)” and “..it was a process that all 
troubles were utterly forgotten after the product had been released” presented the enjoyment of students after 
development of their projects. Another student, S-9 stated that “It was one of the funniest part of the process that the 
design of our project was spontaneously formed when we used brain-storming in our group.” This statement also 
supported the notion of joy of the process for the students. 
d. Personal gain 
The students indicated that they had personal gains because of some aspects of the teaching-learning environment. 
Those gains included thinking skills, research skills, self-confidence, career planning. The students expressed that 
their creativity, critical thinking and problem solving skills were developed considerably in the process. 
While developing the software, we were quite busy with thinking comprehensively, making meaningful 
connections between the new and old parts of the project (S-1). 
I guess my problem solving skills developed during this project since it was our responsibility to find 
solutions for the problems arose in the process (S-9). 
I believe I developed my creativity skills (S-52). 
I learned critical thinking and self-criticism (S-35). 
Besides developing critical thinking skills, they also mentioned that they acquired research skills. For e.g. S-43 
stated that “I believe that my research skills improved”. The statements like “I feel more self-confident than before 
(S-37)” and “I believed that I can succeed if I really want (S-19)” revealed that their activities, task 
accomplishments made them feel more self-confident than before. Moreover, they implied that having realized their 
skills they revised their career plans and some of them decided to work as “software developers”. 
e. Social benefit 
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About the social context of learning settings, the students pointed out communication skills and team spirit concepts. 
Especially meetings outside classroom and working on the project were reported as the places that help developing 
their communication skills. For e.g. S-42 stated that “I think I developed myself about communication and having 
respect for others’ ideas”. They also used the word “We” instead of “I” frequently. For e.g. “It was not me, we did it 
together. (S-45)”   
f. Difficulty 
The difficulties of the students in project development were of two dimensions: tiresome nature of the process and 
workload problem. The students mostly complained about tiresome tasks, however they reported that these were 
very useful and instructive. Nevertheless, the members of the groups which have failed to cooperate, complained 
about the workload. For e.g. one of them said that “It is no good to take some other’s responsibilities. (S-8)”
g. Instructor 
The students define instructor’s role as assistant, designer of the process by thinking comprehensively, supportive 
guide. “The instructor was responsible for preliminary and guidance. (S-9)” and “It was the instructor’s role to think 
detailed and guide us. (S-20)” were the examples of this theme.    
h. Evaluation 
Having known the evaluation criterias before project, the students expressed their relief and motivation for studying 
effectively. Hence, they implied as S-21 “It was a process including self-evaluation of the students, meaning 
extensive evaluation.” that self-evaluations increased the quality of the evaluation process itself.  
3.2. Correlations among self-evaluations and instructors’ evaluations 
Table 1. Correlations among evaluations of instructors and students’ themselves
    Instructor-1 Instructor-2 Self 
Instructor-1 Pearson Correlation 1 ,838(**) ,552(**) 
  Sig. (2-tailed) ,000 ,000 
  N 55 55 55 
Instructor-2 Pearson Correlation ,838(**) 1 ,507(**) 
  Sig. (2-tailed) ,000 ,000 
  N 55 55 55 
Self Pearson Correlation ,552(**) ,507(**) 1 
  Sig. (2-tailed) ,000 ,000 
  N 55 55 55 
**  Correlation is significant at the 0.01 level (2-tailed). 
Correlation analysis revealed that statistically, the students’ self evaluation scores were in correlation with both of 
two instructors and the instructors’ scores were also in correlation within each other significantly. Generally it is 
considered that students tend to rate their projects or studies unrealistically high, however this finding showed that 
students behaved fairly and realistically while evaluating their own projects in this case. 
4. Conclusion and Implications 
As cited in Krajcik and Blumenfeld (2006), an educator and philosopher John Dewey emphasized the importance of 
the process of inquiry for learning and helped constructing the theoretical foundation of project-based learning. In 
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this implementation of project-based learning, major findings of the study were considered as the students’ chances 
for learning by doing and experiences, their belief for better learning and development of learning skills with fun 
and enjoyment. Moreover, their emphasis on certain personal developments such as thinking and research skills, 
self-confidence, professional orientation, communication skills and team spirit and their consideration of instructor 
as a guide for learning and pleasure to be a part of the evaluation were the other significant findings. On the other 
hand, the students reported that their workload limited themselves in project development however the teams 
without effective collaboration seemed to have problems more. Above findings were all consistent with the other 
studies (Alacapınar, 2008; Baúbay, 2008; Ölmez & Güzeliú, 2007; Thompson & Beak, 2007; Budak, Nalçacı & 
Köseo÷lu, 2006; Grant & Branch, 2005; Papastergiou, 2005; Kılıç, 2004; Sidman & Milner, 2001; Land & Grene, 
1999; Shearer & Quinn, 1996). Another remarkable finding of the study was that in case of asking students make 
self-evaluation, they were quite objective and consistent with the instructors’ evaluations. Possible reason may be 
the students’ ages or various elements provided by learning environment.  
In conclusion, inspite of some limitations expressed by the students, when considering the advantages and 
positive outcomes of project based learning, it is clear that PBL has the potential to develop recently intended 
personalities. Therefore, it is worthwhile for the project technique to be applied in various disciplines for the 
students with various ages and grade levels. 
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